Selective enhancement of angiotensin II- and potassium-stimulated aldosterone secretion by the calcium channel agonist BAY K 8644.
Recent studies with dihydropyridine calcium channel antagonists have indicated that voltage-sensitive calcium channels (VSCC) play a major role in the control of aldosterone secretion. The modulation of VSCC by physiological regulators of zona glomerulosa function was further evaluated by analysis of the actions of the dihydropyridine calcium channel agonist BAY K 8644 (BK 8644) on basal and stimulated aldosterone production in isolated rat glomerulosa cells. In the presence of normal K+ concentrations (3.5-4.5 mM), only high concentrations of BK 8644 (greater than or equal to 100 nM) stimulated aldosterone secretion. However, addition of 10 nM BK 8644 markedly enhanced steroid production (70% over control) in cells stimulated by incubation in 7.5 mM K+ or 0.1 nM angiotensin II (AII). Greater enhancement was achieved with 1 microM BK 8644, with aldosterone secretion 150% and 300% above control levels for K+ and AII, respectively. In AII-stimulated cells, 30 nM BK 8644 enhanced aldosterone secretion at all peptide concentrations studied, including a 70% increase in the maximum steroid response, with no change in sensitivity to AII. In K+-stimulated cells, the effects of BK 8644 were dependent on the medium concentration of K+. At submaximally stimulating K+ concentrations (less than 9 mM), 30 nM BK 8644 increased the sensitivity of glomerulosa cells to K+ with no change in the maximal aldosterone response. However, at supramaximally stimulating concentrations of K+ (greater than 10 mM), BK 8644 reduced aldosterone production by 50%. In contrast to the effects of BK 8644 on cells stimulated with K+ or AII, the channel agonist had no effect on the action of ACTH. The ability of BK 8644 to enhance the maximum aldosterone response to AII suggests that AII, unlike K+, does not fully activate the Ca2+ influx pathway that leads to aldosterone secretion. Since BK 8644 is believed to facilitate Ca2+ influx primarily through previously activated channels, these results suggest that VSCC in the rat glomerulosa cell are partially operative under basal conditions, and that the same types of channels are further activated by AII and K+.